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Section of Radiology 1373 continue uninterrupted over the attachment; if semni-sessile, it will go right up to the base of the filling defect, an area smaller than the greater width of the tumour.
There is no rigid zone surrounding it, the rugae will be pushed away on either side and such rugae as would normally cross the centre of the tumour area will be smoothed out over the tumour-for it must be remembered that the mucosa is not an elastic structure. If seen before the formation of a necrotic ulcer, the mucosa will be smooth and regular. I have illustrations from two such cases t,o showr here. One (Plate IA) is the case already reported by Dr. Thomas Hunt and myself in the Brit. J. Radiol., 1932, N.S. 5, 718. This case was successfully operated upon by Professor Pannett after several blood transfusions, and the patient is Inow quite well. The second (figs. 1 and 2) was admitted in a, desperate condition to the Hampstead General Hospital unider Dr. Adolphe Abrahams. The patient died from hiemorrbaoge before anything could be (lone, in spite of several blood transfusions.
POLYPOSIS OF THE STOMACH
This term is very elastic, being uised t,o describe a wide variety of pathological changes, which range from the coarse granular appearance of closely packed elevations to large grape-like masses with fully formed pedicles. It is impossible to know wNhat m-ental picture the term is intended to convey, unless it is elaborated.
The cases from which I am showing illustrations are of the multiple grape-like type, and to this type only applies the diagnostic point I wvish to submit for consideration. I w%ould draw attention to the decreased size of the fuindus. I have thought that these polypi.. now massed towvards the pyloric end, wvere earlier, more evenly distributted 1374 Proceedings of the Royal Society of Medicine 36 over the gastric surface and that the passage of food and peristalsis has produced a definite drag on the fundus and even a mucosal shift towards the pylorus. However I w%ill let the radiographs (Plate Ic, D) and the specimen speak for themselves.
RETROPERITONEAL HERNIAS (Plate IIA, B) (More particularly hernia into duodenojejunal fossce) Fossae into which hernia may occur have been described both in the caecal region and about the sigmoid, but they are even less common than those in the region of the duodenojejunal junction. These latter are, I believe, more frequent than the number of published cases would indicate, and if my own experience is anything from which to judge, I would suggest that many of those of minor degree escape detection as the cause of symptoms and of duodenal ileus.
These hernias vary tremendously in size; almost all the small intestine may be included, or only a very small segment. Sometimes only a small knuckle is tucked in not including the whole circumference of the gut. These I classify in my own mind as of the " Richter type ", and they may easily be mistaken radiologically for a diverticulum.
Para-duodenal hernia was recognized and described as far back as 1742. The first comprehensive study, however, was that by Lord Moynihan, published in 1899, and it remains to this day the monograph on the subject. Moynihan describes nine fosswe in this region, several of which appear to be of academic interest only, and not of major importance.
The detailed anatomy is important to the surgeon, on account of the different vascular content in the borders of some of the fossee, but I shall not describe any of them, not only because time does not permit, but because I think they can be radiologically differentiated. Some of the fossae are formed by the raising of the peritoneum by blood-vessels, others by the failure of the root of the mesentery to unite with the posterior wall of the abdomen.
The size of the hernia bears no relation to the symptoms; both the very large and the very small may be symptomless, or practically so, until some degree of obstruction occurs-ranging, according to the severity of the obstruction, from occasional attacks of colic to an abdominal emergency.
When acute obstruction occurs a barium examination is out of the question. In a simple examination, only two fluid lines are to be expected, the normal one in the stomach, and the pathological, in the distended duodenum. The latter may be hidden by the former and missed entirely unless a special film is taken to show the duodenum. Every case of duodenal ileus extending to the left of the mid-line should be regarded as probably of serious import, and should be investigated in detail. I have had no personal experience of these very large hernias, but Mr. E. Dowdle's case report of a "right para-duodenal hernia " in Surg., Gynec. and Obst., 1932, 54, 246 , is, I think, of great interest.
These large hernias present an X-ray appearance of " massing " of the small intestine, which really suggests that the gut is contained within a bag. At the right lower border the edge of the shadow of the small intestine mass presents an almost unbroken convex line. The quite small hernias may show nothing more than stasis in a small knuckle of gut at the duodenojejunal junction, and a few will be found radiologically in patients who are symptom-free, nevertheless, their recognition may be a matter of vital importance.
The differential diagnosis from a diverticulum presents no great difficulty. The site is not a common one for a diverticulum, there is no stalk, and the base is flat and 
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Section of Radiology 1375 wide. There is usually a linear half-shadow within the barium shadow (the barium density is not uniform as it is in a diverticulum), but it shows a partially wiped-out appearance of a smooth graduation. When there is barium in the adjacent gut, the gut line is seen to be continuous; it is fixed and constant. I would refer those who may be interested in the contrasted clinical features of the " acute abdominal emergency" type to two cases operated on at St. Mary's Hospital, by Mr. Arthur Porritt, both patients had an uneventful convalescence. An account of these two cases will be found in the Lancet, 1934 Lancet, (ii), 1156 PRIMARY CARCINOMA OF THE DUODENUM (Plate II) This is very rare and must not be confused with the much more common duct carcinoma, which frequently spreads to the duodenum.
An illustrative case is reported as follows:
The patient, a woman aged 67, was first seen 11.6.31 in consultation with Dr. J. H. E. Brock. Past history of no interest; no previous dyspepsia. Had been sick after food three times during the previous month. No blood. No inelena. Some upper abdominal discomfort. Nothing to be felt in the abdomen. Patient attributed the upset to the smell of paint in the house. 25.6.31: Vomited again; still no pain after food, but very bitter taste after vomiting.
The dyspepsia improved on alkalines, and belladonna, and modified diet, but occasional vomiting persisted.
2.11.31: Tender spot up under the left costal margin; stomach pylorus, gall-bladder and appendix regions nil abnormal. No hoematemesis, or meloena. Appetite still good. Now constipation and loss of weight. 5.11.31: X-ray examination: A large stomach of quite good tone, normal peristalsis but slight delay in the emptying time. There is no evidence of any organic lesion of the stomach, and the duodenal cap is normal. There is a filling defect in the third part of the duodenum, with stenosis and duodenal ileus.
Diagnosis.-Annular carcinoma of the third part of the duodenum. Nothing abnormal to be felt in the abdoilmen. 6 and 7.11.31: Patient vomited large quantities of bile-stained fluid. 9.11.31: Dr. Brock was called urgently to this patient at 8.45 p.m. She was thought to be dying, she was in a severe attack of tetany. Morphia was given hypodermically and a bromide and chloral enema in 5% glucose. She was soon relieved and had a comfortable night.
13.11.31 : Mr. Gwynne Williams aspirated the stomach contents and obtained only 4 ounces of bile-stained fluid; at the operation the first and second parts of the duodenum were seen to be quite healthy, but a carcinomatous stricture was found in the third part of the duodenum. CROHN'S DISEASE (Plate IID; Plate IIIA) I think it is highly probable that there is no one more surprised that there is such a thing as Crohn's disease than Dr. Crohn himself.
The condition had no doubt been observed many more times than the isolated published cases would lead us to believe, but published, as they were, under varying descriptive titles each one came to be regarded more or less as a medical curiosity, until in 1932 Dr. Crohn and his co-workers published their series of cases, and established the disease as a definite clinical and pathological entity.
The descriptive titles include amongst others " regional enteritis ", "chronic hypertrophic ileitis ", " chronic hyperplastic enteritis ", &c., &c.
It is not easy to find an adequate short descriptive name because, although the common site is in the terminal part of the ileum, it is ilot confined to this segment and may occur elsewhere in the ileum, and in the jejunum; and it has been described in the colon. It mav be a single lesion or multiple. "Non-specific chronic inflammatory granuloma of the intestine " appeals to me as the best descriptive title at the moment, but it is long and cumbersome; " non-specific " is used in its widest sense, that is to say, excluding tuberculosis, actinomycosis, syphilis, and Hodgkin's (lisease.
However, " Crohn's disease " is a short name which has served to focus attention oni the disease as an entity, and since 1932 the literature has bristled with both isolated and collected series of cases. There can be little doubt. that in the past, what some have thought to be a somewhat typical ileal tuberculosis was in fact ('rohn's disease, and that in the present period of enthusiasm the reverse may also be true. This condition of non-specific inflammatory granuloma is an inflammatory condition of unknown ftiology. It occurs most frequently in young adults, but it ha.s been reported in patients as young as 5 and as old as 61. It occurs more frequently in males than females.
When it occurs in the terminal ileum it usually ends abruptly at, the ileo-caecal valve; elsewhere it may end abruptly or fade off into normal gut. It may involve a long, or only a short, segment of the gut. The part is increased in size, usually to about one and half times the normal diameter and presenting the appearance of a sausage-like tumour, red-to-purple in colour, rather rigid and firm to the touch. The thickening aind enlargement are perhaps most simply described as due to granula,tion-tissue formation throughout all layers of the gut wall. The mucosa is swollen aind the folds thickened, sometimes narrowing the lumen to such a degree as to caiuse severe obstruction.
If ulceration of the mucosa occurs it does so along the mesenteric border, and should perforation follow, it will take place into the mesentery and from there into other coils or the colon, usually into the sigmoid.
External fistula is a, complication that may arise following the draining of an abscess, the true nature of which may not be suspected. If several coils are affected, or if there are complications, such as a mesenteric abscess with or without an enteroenteric fistula, there may be a quite large palpable tumour. The clinical picture is variable and will be coloured by the site of the lesion and the balance between acute, subacute, or chronic inflammation, and acute, subacute,or chronic obstruction. The (lisease occurs so much more frequently in the terminal ileum than elsewhere, that in most of the cases the abdomen will be opened on account of an acute or subacute inflammatory lesion in the right iliac fossa, and appendicitis will be the provisional (liagnosis in most cases. It will be the more chronic cases which have progressed to a definite degree of obstruction and those with pain and a palpable tumour or those wvith fistula formation, which will become the subjects of radiological investigation. The radiological signs of chronic obstruction of the small intestine must all serve in this, as in obstruction from any other causes. To this we must add what has in this connexion been termed the " string " sign, the thin ragged line of barium to be seen within the narrowed lumen of the stenosed section of the gut. This sign, however, is not conspicuous in the case illustrations that are available for inspection, neither is it to be expected if a routine barium-meal examination only is employed, because it makes no provision for the motility, mobility and distribution peculiar to the small intestine. Section of Radiology 1377 facts, should lead us to direct our technique in such a way as to secure the best possible filling of the lumen that we may by skill or artifice obtain, unobscured by massing of the other loops of the gut, and then manipulate the segment so as to bring the mesenteric border into proffle.
The pathology would lead us to expect serrations and projections of barium of a shape and length peculiar to the mesenteric border of the gut. Other features will contribute something to the whole that will give the diagnostic data for a given case, and I submit the following for your criticism.
A search through the literature shows that adhesions are not very common, and this still applies even when there is a mesenteric abscess present. I would, therefore, suggest that fixation will be a strong point in favour of some other lesion.
The thickened gut may be freely angulated on the caecal wall, or made to indent it locally, proving the flexibility of the ceecal wall and demonstrating its freedom from involvement.
ASCARIs LUMBRICOIDES (Plate IIIc)
Female: 8 to 10 inches long. Male: 4 to 8 inches long. Filling defect 4 to 8 millimetres wide. Single often means a bachelor male. Life cycle. Ova ingested on salads, and hatch in small intestine. The larvee migrate through the wall of the intestine and enter the vascular system, and ultimately reach the capillaries of the lungs. They develop in the alveoli. They may give rise to pulmonary changes, they then pass up the bronchial tree and are swallowed. After leaving the lungs they take about six weeks to mature.
Technique: No food overnight, cereal meal; film hourly from one hour afterwards. Large whorled masses are seen, with barium between them or thin lines of barium within the gut.
It is very important to recognize the radiological evidence of the presence of these worms-not only the large masses, but also the isolated single worm. The former having once been seen will not be missed on a second occasion, but the latter, showing only a thin line of barium within its intestine when full, or the stool when it has been evacuated, is very easily missed or disregarded if its significance is not appreciated.
The parasite may give rise to symptoms simulating tuberculous peritonitis, duodenal ulcer, carcinoma of the intestine, gall-bladder disease and liver abscess, or may cause obstruction. The single worm may be the cause of obscure cases of vomiting and loss of appetite.
It gives me great pleasure to express my gratitude to my colleagues, physicians and surgeons, for their co-operation in the investigation of these and other cases, to Professor W. D. Newcomb for his help, and loan of four specimens (myosarcoma, polyposis of the stomach, diverticulum of the stomach and Crohn's disease) and to Dr. Rickword Lane for his help and loan of specimens of carcinoma of the stomach and myosarcoma of the stomach.
Dr. S. Cochrane Shanks: The subject of unusual methods of examination of the alimentary canal is rather difficult of appDroach, since unusual methods are usually experimental, and it is difficult to assess bheir value. Each has its vogue, and later may find its sphere of usefulness, or disappear into the limbo. I propose to mention several which appear to have some inherent value and to comment on my rather limited experience in some of them.
SEPT.-RAD 2 * Proceedings of the Royal Society of Medictne 40 THE PHARYNX, (ESOPHAGUS. AN-1) STOMIACH The Pharynx I should like to mention the value of the true lateral view, without the use of any contrast medium, and exposed so as to showthe soft parts, in the examination of the hypopharynx. Air then forms the contrast medium, and full distension of the lower pharynx is very simply achieved, by asking the patient to blow his nose steadily and firmly during the exposure. This separates the anterior and posterior pharyngeal walls, and a tumour mass projecting into its lumen may be clearly seen.
The iEsophagus A useful variant of the orthodox erect position in examining the cesophagus is the right oblique view, with the patient prone or in the Trendelenburg position.
This, when combined with the double-swallow imiethod, outlines the lower as well as the upper limits of a stenosis, and often gives, more information than examination in the erect position.
It has its use also in showing a, traction diverticulum of the cesophagus, which may not fill with the patient standing.
The Trendelenburg position is essential in examination of diaphragmatic hernia of the stomach and congenital thoracic stoinach. Dunhill recently emphasized this, and pointed out the characteristic differential features of the cesophagus in these two conditions. The exact posture necessary to separate the cesophageal and fundal shadows in these cases cannot be laid down. Each case is a law to itself; prone, supine or oblique views may be necessary, and the one requisite in any particular instance can be determined only by fluoroscopy. One difficulty is that the picture changes with peristalsis: what was a clear fluoroscopic view may be overlapped in the subsequent radiogram, and repeated examination and much patience may be necessary before a successful picture is produced. Such cases may be verv time-consuming, as are, indeed, several of the special examinations I shall mention later.
The mucous pattern of the normal cesophagus may be difficult to demonstrate with certainty, either with barium-tragacanth or barium-wN-ater, or the thorium preparations. Of the latter, diagnothorine, wN-hich flocculates, should, in theory, work, but I have not found it satisfactory. Possibly. peristalsis is too active to allow a sufficient deposit to take place.
For cesophageal varices a thick bariumi-water creaimi is best, and in this condition the deep interstices readily retain the bariumi.
The AS'tomazzch The study of the gastric mucosa is nowA a routine miieasure, and requires no description here, but there are a few points I should like to mention.
The first is the medium. I have been disappoiinted wvith diagnothorine, w-hich is very uncertain in its action. It sometimes gives a satisfactory pattern, but more often a blotchy appearance. This is to be expected, since any resting-juice coagulates the medium. My impression is that a thick colloidal barium-w'ater cream is better than the usual tragacanth suspension. It mixes better w-ith resting-juice than the latter, and, I think, gives a better coating. The forinula I use is: kaylenema barium, three parts; water, tw'o parts. Not imiore than half an ounce should be given, for Berg's dictum, that " the less you give the more you see ", is undoubtedly true.
Prone and supine radiograms should be taken, after the patient has lain for some seconds prone, supine, and on each side. Air inflation of the stomach. Duval and Bclekre find( this method of value in the study of the mucous pattern. They use ain Einliorn tube, first for emptying the stomach of resting-juice, and then for inflatioin. The latter is carried out under 41 Section of Radiology 1379 fluoroscopic control. The value of this method is enhanced when combined with a barium whitewash or double contrast method. Blind inflation, by a Seidlitz powder, suffers from the disadvantage that the inflation cannot be controlled and that fluid is introduced at the same time.
The authors claim that the method is of value in cases of encephaloid carcinoma and gastric polyposis, but that the risk of perforation contra-indicates its use in gastric ulcer. My own opinion is that it does possess a limited field of usefulness, in gastric polyposis and fundal tumours, but that in the latter case the normal gasbubble is usually sufficient to outline the tumour (fig 1, Plate IV).
I have tried thorium instead of barium in this method, with the same disappointing results as in the plain mucosal pattern picture.
Abolition of ga8trospa8m and duodeno8pasm.-According to Myerson and Ritvo (1936) benzedrine sulphate, in a dose of 10-30 mgm. by the mouth, relieves gastrospasm and duodenospasm in 85% of cases. If these claims are true, it should be a useful method in differentiating between the spastic and organic elements in hour-glass stomach, in examining a cascade stomach, and in eliminating bulbar spasm in duodenal ulcer. It is also said to be effective in the treatment of colospasm.
Pitressin (10 units-' c.c.) may be of value in biloculation of the stomach due to gas in the colon, by deflating the latter.
THE PANCREAS This organ is difficult to examine radiologically, and a variety of methods may be necessary, depending on the lesion in question. They are:
(1) The plain po8tero-anterior film, which will show pancreatic calculi, and in acute pancreatitis may show, according to Haring (1933) , blurring of the shadow of the left psoas muscle.
(2) Fluoroscopy of the lung bases and diaphragm should be carried out if an acute pancreatitis is examined radiologically.
(3) The barium enema may give evidence of steatorrhcea in chronic pancreatitis.
(4) The barium meal. This may show a gastric or duodenal pressure deformity. Dr. Twining, in a personal communication, has kindly supplied me with the details of the method he uses, and the differential points between the normal and the abnormal.
He radiographs the stomach, well-filled with barium, in the lateral (dextrosinestral) view, with the patient supine. He has, I think, made important observations in the normal subject, in particular regarding what he calls the posterior (pancreatic) incisura, to which I should like to refer. This anatomical variation, which occurs chiefly in ptotic women, varies according to the position in which the subject is examined, as follows (i) Postero-anterior view erect: ptosis only is seen.
(ii) Postero-anterior view supine: an incisura develops on the posterior gastric wall, at the level of the pancreas, deepest at the greater curve ( fig. 2 , Plate IV).
(iii) Antero-posterior view prone: the incisura disappears.
(iv) Lateral view supine shows the incisura on top of a triangular filling defect due to the body of the pancreas itself ( fig. 3 , Plate IV). The incisura itself is due to an infolding of the gastric wall at the pancreas, and the recognition that there is a normal pancreatic filling defect is of importance in assessing the presence or absence of one due to a tumour of the pancreas or stomach-bed.
(5) Air-inflation.-Akerlund, and Engel and Lysholm, use lateral radiograms taken in the prone position with air inflation, to show pancreatic tumours; the latter writers recommend inflation, via an Einhorn tube, followed by immediate radiography, before any of the gas has had time to pass into the duodenum. Gas in that site may obscure the picture. It is important, with this technique, to relieve pressure on the abdomen by supporting the chest and pelvis on flat pillows or pads. Engel and Lysholm (1934) state that with a tube-film distance of 100 cm. (40 in.), the average normal pancreatic space, equals the width of the adjacent vertebral body. I think Twining's method is the better of the two, since it avoids the use of the Einhorn tube, and because barium is a better contrast medium than air. In large tumours the Scandinavian technique might be used with barium as the medium, instead of air.
THE SMALL INTESTINE
In most cases the ordinary routine barium meal gives a satisfactory picture of the upper part of the small intestine, if the patient is examined prone. There is, however, an undoubted tendency for the ileum to become rather densely filled, and the contours of the individual coils obscured by each other. This may be a serious drawback in examining cases of ileal tuberculosis and Crohn's disease. I am indebted to Dr. Courtney Gage for details of a technique that he has devised which avoids this disadvantage, and the essence of his technique is to give a small barium-water suspension and to keep the patient in the prone position throughout the entire examination.
The details are as follows :-The patient should first empty the bladder. A small meal-not more than 4 oz. of a plain barium-water suspension-is given. The object of this small amount is to prevent overloading of the ileal coils. If 4 oz. proves to be insufficient, subsequent small feeds of about an ounce may be given during the examination until the small intestine is adequately outlined.
The patient is then placed prone on a pole canvas stretcher, and must remain in that position during the 5 to 6 hours of the examination. This position, if maintained, tends to produce an even distribution of barium throughout the small intestine, and to prevent it collecting in a heavy mass in the pelvic coils of ileum. The patient is lifted on to the X-ray couch on the canvas pole stretcher, and fluoroscopic palpation can be made by raising the poles on sandbags.
The first radiogram should be taken an hour after taking the meal, and at subsequent intervals of 1 to 1 hours. They should be taken in full expiration. Occasionally, double exposures on one film at an interval of i to 2 minutes may be useful, to test the constancy of any irregularity of contour. The patient should not breathe deeply during the investigation, and no ordinary food is allowed till the examination is finished. The bladder should be allowed to fill during the examination, since a full bladder may help to prevent the ileum sinking into the pelvis.
Since the maintenance of the prone position for so long may be irksome to the patient, every means should be taken to make him as comfortable as possible in it.
The investigation of fluid levels.-There are many causes of fluid level in the abdomen, such as air-swallowing, cascade stomach, hour-glass stomach, gastrocolic fistula, and residues from plain enemata. Some of these are of no consequence, but Patey a few years ago drew attention to the importance of such levels in acute intestinal obstruction. Patients suffering from acute obstruction cannot stand much in the way of manipulation, and should be examined in bed with a mobile ward unit. A lateral radiogram of the abdomen should be taken, using a Schonander grid, and with the patient in the dorsal decubitus. This view shows the levels clearly. If the patient's condition permits, he may be turned on his side, and with a similar horizontal disposition of the rays, a postero-anterior view may be taken. A straight antero-posterior view, with the patient lying on his back, may give a rough idea of the site of the obstruction. if the bowel above the obstruction is much distended with gas. This lateral technique is also useful in cases of suspected perforation. Any free gas in the peritoneum is clearly visible between the anterior surface of the liver and the anterior abdominal wall.
In chronic intestinal obstruction similar fluid levels may, of course, be present and are easily shown in the screening stand. Occasionally a difficulty may arise in a high obstruction, e.g. at the duodenojejunal flexure, from the superimposition of the gastric fluid level on that in the duodenum. In such a case, a useful measure is to take a postero-anterior radiogram with the patient lying on his left side, again with the Schonander grid. In this position, the gastric fluid is spread out along the greater curve. It is therefore a long one, and near the left flank. The duodenal level, on the other hand, is short, being in the fourth portion of the duodenum, and somewhere near the line of the spine.
External fa3cal fistulae. Dr. Courtney Gage has devised an ingenious method, which he calls the "ghost enema ", of demonstrating small faecal fistulke involving the colon. The colon is filled per anum with a dilute barium-water suspension, just dense enough to outline the gut and transparent enough to make a dense medium, such as lipiodol, visible through it. The fistulous track is then injected with lipiodol. Tiny fistulae can be shown by this method, since even a few drops of lipiodol passing through the fistula are orientated in the faintlv outlined bowel. To prove that these droplets are in the bowel and not in the track, the latter must be completely filled during the exposure. This is best achieved by using a Gibb's urethral syringe for the injection, and by keeping up the pressure whilst the exposure is made. Stereograms, taken with as short an interval as possible, are a further help.
Internal fistula?.-In examining the commonest and most systematized typethe gastro-colic, from carcinoma, and the gastro-entero-colic from post-operative jejunal ulcer I much prefer the enema method. The flooding of the gastric fundus with a barium enema is quite conclusive. If the meal is used, the detection of barium in the colon within ten minutes is essential, for we have all seen barium reach the colon wvithin half an hour after the ingestion of a meal. I have seen it twenty minutes after. Again, one must make quite certain that the colonic shadow is not due to bismuth previously taken by the patient. In this respect there is a distinguishing point; barium escaping into the colon through a tiny fistula first tends to coat the haustral pockets in a thin line if the colon contains feeces, whereas bismuth or barium which has arrived in the normal way forms the faeces themselves.
The evaluation of Stierlin's sign.-Stierlin's sign in hyperplastic ileo-caecal tuberculosis is supposed to be a spasm of the caecum and proximal ascending colon. It may, however, be due in some cases partly to spasm and partly to organic contracture from the disease process. It is w%ise therefore to follow the meal examination by a barium enema, in the later stages of which the spasm may relax and reveal any organic narrowing that may be present.
THE COLON
The available methods of radiological examination of the colon are the plain picture, the barium meal, the barium enema, the barium-air three-stage enema, and the thorium-air three-stage enema. It is of the last two that I want to say something; regarding the technique, what is claimed for them, and my own experience with them.
The object of both is the study of the mucous pattern: neither is always successful, but both certainly are successful in consuming much time. It is surprising how the search for a disorganized mucosa can also disorganize the afternoon's work in the department
The Barium-Air Three-stage Enema The technique of the barium-air enema is as follows:-The preparation is all-important, and must ensure complete evacuation of the colon. Two ounces of castor oil on the day before, and on the morning of the examination; thorough colonic lavage. For this the Studa chair is undoubtedly the most satisfactory, if available. It may not be popular in hospital practice, since it Proceedings of the Royal Society of Medicine takes at least forty minutes to give a Studa wash-out efficiently, during which time a nurse must be in constant attendance.
The medium.-I can warmly recommend the use of colloidal barium suspended in plain water.
(1) It is easy to make. All that is necessary is to add the requisite amount of barium (10 oz. to a pint) to warm water in a Winchester, and shake vigorously.
(2) It is easy to clean the apparatus after its use.
(3) It is cheaper than the standard emulsions.
(4) It holds up in suspension for a reasonable time-half to one hour-and can be used in a comparatively dilute state. This has the advantage that superimposed coils of barium-filled gut can be to some extent differentiated.
(5) It deposits on the mucosa more satisfactorily than the tragacanth emulsion does. After the ordinary barium enema examination has been completed, the patient empties the bowel. A radiogram is then taken to show the mucosal pattern, if evacuation has been sufficiently complete. Frequently the pattern is not shown, but there is more chance of success in this respect if the plain colloidal suspension is used (fig 4, Plate V) .
The colon is then inflated with a Higginson's syringe under radioscopic control. If too much barium remains the patient is sent to stool and the process repeated. Two or three evacuations may be necessary before the bowel is sufficiently empty. After the final inflation radiograms are taken; these may be stereoscopic with advantage. To obtain successful stereograms both exposures should be made as quickly as possible while the patient is holding the same breath ( fig. 5 Plate V).
The Thoriumn Three-stage Enem,a This a variant of the barium-air enema, and is also in three phasese (1)The filled colon. (2) The collapsed colon, showing the mucosa by flocculation of the opaque medium. (3) The inflated colon.
The labile colloidal aqueous suspension of thorium oxide has a greater tendency than barium to deposit itself on the colonic mucosa. Three preparations are available so far-collothor, umbrathor, and diagnothorine. Thorotrast, a stable suspension, does not flocculate, and is unsuitable for this purpose. Diagnothorine, the preparation which I have used, is a 25% colloidal aqueous suspension of thorium oxide. The type of flocculation depends on the pH of the colonic interior colon: a high pH is said to induce deposition of an elastic layer, while a low pH induces one less viscous and more apt to fragment. The colonic pH should be adjusted to the necessary value before the examination, and this is best done by lavage with 1 to 2% sodium phosphate. Preliminary preparation.-Because of the biophysical factors involved, this is of the utmost importance. The colon must be completely emptied of all contents and mucus.
Maingot recommends the following
(1) Castor oil, 2 oz., on the evening before, followed by a liquid diet.
(2) On the morning of the examination, colonic lavage two hours before, and with the 1 to 2% sodium phosphate solution 1 hour before. Salines and drastic purges are to be avoided, as they irritate the colon and cause hyperaemia and hypermotility of its mucosa. Technique.-The diagnothorine is diluted to about 8 to 10% with distilled water. Tap water causes immediate precipitation of the colloid, and must not be used.
First stage: The essential point is to use as little of the medium as possible; distension of the colon is to be avoided. About a pint should be enough to fill the colon ; sometimes more is necessary. The injection is given intermittently, about 2 oz. at a time, by gravity or by a Higginson's syringe. Distension 
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1383 to be avoided, if possible, since the rectumn may not contract satisfactorily in the second stage, and so retain too much of the medium. Usually the colon fills as far as the mid-transverse colon, but it may be difficult or impossible to fill the right colon. Turning the patient on the right side and on the face may help. When the colon has been filled but is relatively contracted, the first radiograms are taken, and the patient is left to rest on the couch for 10 to 15 minutes to allow flocculation to take place. Second stage: The patient is then instructed to empty the bowel, but not to strain. Two visits to stool may be necessary. When the bowel is empty, there is not a minute to lose, since mucous secretion soon begins to displace the deposited layer. The necessary radiograms should be taken at once, and then the third phase-air-distension-may be undertaken.
Failures in the second stage: (1) There may be no deposition at all. In this case it is best to re-examine at a later date, after thorough preparation, and with a stronger thorium suspension.
(2) Irregular deposition. Flocculation may take place-say, in the right colon and not on the left. In that case it may be feasible to refill the left colon with a stronger suspension, or the partial flocculation may give the desired information. In other cases complete refilling at a later date may be necessary.
(3) Failure to empty: This is likely to occur in elderly subjects, especially in the right colon. Pitressin (5 units) mav be effective, but may be too effective, and destroy the pattern. The full I c.c. ampoule-10 units-is usually too vigorous in its action. Prostigmine, 1 to 2 c.c. hypodermically, given twenty minutes before the examination, is recommended by Maingot.
Third stage: inflation of the colon: This is done under fluoroscopic control, a Higginson's syringe being a convenient instrument. Certain difficulties may be met with. The ideal is to fill the wihole colon, but often there is some irregularity in the disposition of the gas, and some retained medium. Prone and supine radiograms tend to show these two media in different positions and a composite picture may thus be obtained seriatim.
Radiographic Appearances
First stage: The appearances are similar to those after ordinary barium enema, except that the colon is less distended and the medium less opaque ( fig. 6 , Plate VI).
Second stage: That of collapse. As the colon contracts its mucosa is plicated ( fig. 7 , Plate VI). Three types of plicae are found: haustrations, transverse mucosal plicae, and longitudinal mucosal plicae. The two latter are the important ones, and are formed by the action of the muscularis mucose. Their form varies with the degree of contraction of the muscular coats, the degree of vascularity of the submucosa, and the secretory activity of the mucous glands.
Longitudinal folds tend to form when the tenia are relaxed, and the gut is lengthened. They are common in the sigmoid. Transverse plicae occur when haustra are present. Usually both are present, and from these primary plicae secondary arborizations frequently arise.
As in the stomach, so in the colon great variation in the normal may occur, and in the present state of our knowledge diagnosis of the pathological should be guarded. Pathological variations in the plicce.-Maingot has described the following: Plica3 small and numerous: In the so-called irritable colon, a condition which Knothe describes as a reflex disturbance of the neuro-muscular mechanism, e.g. from tuberculous peritonitis, cholecystitis, or chronic appendicitis (fig 9, Plate VII).
Plicas large and few in number: From any congestion of the mucosa, e.g. catarrhal colitis.
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Asterisk or honeycomb pattern: In polyposis; the clear interstices represent the polypi. In diverticulitis a similar star-pattern may radiate from 'a diverticular neck.
Disorganization of the pattern: In mucous colitis, and more markedly in early ulcerative colitis.
Absence of plicae: In grave destruction of the mucosa, as in advanced ulcerative colitis, or neoplasm. Third stage : Three aspects of this should be noted-the colonic calibre, the delineation of its contours, and the appearance of anterior and posterior walls seen en face (fig 8, Plate VII) .
The calibre when the colon is inflated is 2 to 3 times that of the first stage, and larger than when it is filled with a barium enema. Stenoses are therefore shown, if anything, in greater contrast.
The contour line is of importance, and in the normal there should be a continuous line about a millimetre thick. The French writers call this the " lisere muqueux de securit6 ", on the hypothesis that if it is in unbroken continuity it excludes an ulcerative colitis. This " safety line " is by no means infallible I have seen it present in unbroken continuity in a case of proved active ulcerative colitis of considerable severity. Its absence is of less importance, since that may be due merely to faulty flocculation.
It may be absent in mucous colitis, or broken like morse-code symbols, or again irregular or woolly from excess of mucus. In tumours and ulcerative colitis it is irregular and broken at the site of the lesion, and in diverticulitis it outlines the spiky necks of the diverticula.
The mucosa seen en face-i.e. the intermarginal area-is either uniform, when the thin layer casts no shadow, or cracked-like the crazing in pottery-ware-if the layer is too inelastic to withstand the distension. In this intermarginal area various opacities may be seen, such as the rounded shadowi-s of filled diverticula, or irregular blobs of impregnated mucus in mucous colitis. Irregular reticulation may be seen in developed ulcerative colitis w%ith granulomatous proliferations-this is the reverse of the normal crazing, i.e. the reticulum is opaque. Polyposis may produce a negative mosaic, the clear spaces representing the polypi.
Carcinoma shows a complete disorganized irregularity of the intermarginal shadow, constant in serial pictures.
In conclusion, I wvish to stress the fact that the thorium-air enema is still to some extent in the experimental stage. Unsatisfactory results, chiefly failure to obtain satisfactory mucous pattern in the collapsed phase, are not a few, but some of these have probably been due to imcomplete prepa.ration. Meticulous care in all points of technique may result in a greater percentage of successful examinations. I think the method has a not unimportant place in the examination of ulcerative colitis (figs. 12, 13, 14, Plate VIII) and of those cases of colonic haemorrhage and obstruction in which the standard methods of examination have failed to elucidate (figs. 10, Plate VII; fig. 11 , Plate VIII). REFE RENCES DUVAL, P., and BiCLt,RE, H. (1932 ), Presse med., 40, 981. ENGEL, A., and LYSHOLM, E. (1934 ), Acta radiol., 15, 635. HARING, W. (1933 ), Ergebn. d. med. Strahlenforsch., 6, 407. MAINGOT, G., SARASIN, R., and DUCLOS, H. (1935 , " Exploration radiologique des colons et de l'appendice au moyeln des solutions floculantes ", Paris. 
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Four procedures are available-the opaque meal, the opaque enema, insufflation with air, and the enema of thorium dioxide. Various combinations of these methods can be employed in special cases. Of these methods the only one that is of recent introduction is the use of colloidal thorium dioxide. From the technical standpoint the method presents no great difficulty. Nevertheless there are numerous pitfalls, and even its most enthusiastic users agree that the interpretation of the findings still requires further work before they be accepted as indisputable. The degree and nature of the flocculation may give rise to false appearances and it is difficult to be assured that the deposit on the mucosal folds is sufficiently even and complete to give an accurate picture of their pattern. Thorium dioxide can in no way be considered as a substitute for the barium enema, at any rate in the present state of our knowledge, but there is little doubt that in selected cases it will be a valuable adjunct.
I have interpreted the title of this discussion as meaning that carcinoma, diverticulitis and megacolon must be excluded from it. Of the remaining lesions I propose to confine myself in the short time available to the following:
(1) Anatomical variations. (2) My comments on these must be brief and far from exhaustive, but I have a few cases to illustrate each of the conditions which may be of interest.
Anatomical variations.-I mention these chiefly for the sake of completeness. They were dealt with very fully at a recent meeting by Dr. Shanks. Apart from redundant loops, the two commonest variations are due to failure to descend and failure to rotate-giving rise to the so-called undescended caecum or hepatic caecum in the one case and to right-sided ascending colon or caecum in the other. Faulty fixation by excessively long mesentery may be responsible for hypermobility of various sections of the large bowel.
Intussusception.-This condition may occur in both children and adults-in the latter it is more commonly associated with a polyp or a small growth.
The chief radiological signs are:-(1) The arrest of the enema at the head of the intussusception.
(2) The gradual tailing off of the Ba shadow and its division as it flows between the two layers of the invaginated bowel.
(3) Sometimes there may be a thin streak of barium in the lumen of the intussusception. A number of cases are on record in which the giving of an opaque enema had reduced the intussusception producing a spontaneous cure.
I am indebted to Dr. Courtney Gage for the following report
The patient, a girl aged 6 years 1 month, had a severe attack of abdominal pain associated with diarrhoea and the passage of blood and mucus. On examination per rectum a tender mass was felt and seemed to be attached by a pedicle.
The patient was admitted to hospital. On further examination no tumour could be felt per rectum and examination by barium enema was undertaken.
The enema flowed into the left half of the transverse colon and then became suddenly arrested. After an interval of ten minutes screen examination showed the typical appearance of an intussusception. No fluid passed beyond the hepatic flexure but some reduction of the intussusception took place. Operation showed an intussusception with a large fibroma at the apex of the intussusception.
In comparison with this I will describe the films from a case which I saw quite recently.
The patient, a woman aged 60, had been admitted to a nursing-home with symptoms of subacute obstruction and a history of several previous less severe attacks. She appeared ill and had lost weight. The acute symptoms subsided after enemata had been given and the Proceedings of the Royal Society of Medicine patient was referred for X-ray examination. There was a palpable hard mass in the right iliac fossa and a provisional diagnosis of carcinoma of the csecum had been made.
An opaque enema flowed without interruption round to the ciecum, where it was arrested, showing a smooth convex margin. The palpable mass was obviously involving the cecum and could be moved with it. The curious features of the case were the smooth convex upper border and the extreme hardness of the palpable mass. I came to the conclusion that this was a small ciecal carcinoma which had become intussuscepted.
At operation there was found a large ffecalith, stony-hard, impacted in the lower pole of the cEecum and blocking the ileo-csecal valve; there we're no signs of malignancy. The mass was removed with difficulty, owing to itssize and hardness. The patient made an uninterrupted recovery.
It is, of course, easy to be wise after the event. I think I was misled by the clinical history and did not give enough weight to the lack of deformity of the caecum, its mobility, and the hardness of the mass: but it must be admitted that the appearances are very like those of intussusception and that faecaliths in this situation are extremely rare. I think a " double contrast " enema might have revealed the true state of affairs.
(3) Simple colitis-which I take to mean an infection of the colon with inflammatory changes, chiefly involving the mucosa and submucosa-may be either acute or chronic. In the acute stage, when severe, it may be impossible for the patient to retain an enema at all. The bowel is in a state of acute irritability and active spasm. The radiological appearances are very much those of a spastic colon from any other cause. The lumen is much narrowed and the normal appearance is replaced by a thin line of barium-no thicker than a pencil. Personally I find great difficulty, on purely radiological appearances, in making a differential diagnosis between a spastic colon and a simple colitis. This is one of the cases in which an enema of thorium dioxide may be of service. There must be changes present in the pattem of the thickened and inflamed mucosal folds in colitis, and if accurate pictures of these can be obtained, they should be characteristic. Sarasin has recently shown this to be the case, with a series of mucous-membrane pictures showing a blurred and tufted appearance of the pattern, which he regards as recognizable and associated Mith a condition of colitis.
In the more chronic forms of colitis the spasticity becomes less marked and the acute irritability subsides. The enema is usually administered without difficulty and occasionally there may be wide dilatation of the lumen. Often the enema flows very rapidly-at any rate as far as the splenic flexure. The shadow of the colon is parallel-walled and there is a marked diminution, or complete absence, of the haustral markings-the so-called " ribbon colon. These appearances may also be found in ulcerative colitis and a radiological differential diagnosis is far from certain. " Notching " of the shadow has been described as representing ulcer craters but this is, in my experience, an unusual finding.
The most likely way of showing the actual ulcers is by means of the thorium enema or the double contrast method, by which it is quite possible to demonstrate the ulceration.
The diagnosis of colitis is really a clinical one and though I do not minimize the value of the assistance of a radiological examination, its greatest value is in assessing the extent and severity of the condition rather than in showing its presence.
(4) Polyps may occur anywhere in the large bowels-they may be relatively large and single or the whole mucosa may degenerate into a mass of multiple small polyps. The large single polyps usually show clearly as a filling defect in the barium shadow and when seen do not present any great difficulty in diagnosis. There may be several present in the course of the bowel. Polyposis when extensive gives rise to a very characteristic appearance. There is a mottled or marbled effect on the shadow, produced by the multiple areas of lessened density caused by the polyps. It can be most beautifully shown by the double contrast method, using either barium 1386 48 49 Section of Radiology 1387 or diagnothorine. The pitfall in these cases comes from fiecal retention. Certain foods seem to give rise to a mottling of the fiecal shadow, which may be indistinguishable from that in polyposis, and in pancreatitis the large quantity of fat in the faeces may give rise to an appearance almost identical. The remedy is obvious. These cases should have particular attention paid to their preparation, and radiograms should be taken with the enema in situ and after evacuation, respectively. A comparison of the two films will show whether there has been any shift of the shadows.
A final point about polyposis which I may mention is that in long-standing cases the polyps are liable to undergo malignant degeneration, and a look-out should be kept for irregularities which may indicate that this has occurred. In these cases also the double contrast method is particularly valuable.
(5) Tuberculosis.-I included tuberculosis of the large bowel as the last of the less common lesions. The subject is much too large to be dealt with in a paper of this nature.
The ileo-caecal region is by far the commonest site of tuberculous infection, and the mos't difficult differential diagnosis is from malignancy of the same region. The chief signs are a gross irregularity of the outline, often extending to the ascending colon and terminal ileum, tenderness, and a palpable mass.
Stierlin's sign, though not pathognomonic, is always present. It consists in a rapid emptying of the caecum and ascending colon the moment the pressure of the enema is released. More recently Sarasin has described a funnel-shaped deformity, seen with a double contrast thorium enema, which he thinks is characteristic.
Dr. G. Bush: The influence of adjacent organs and tumours on the alimentary tract.-Displacements of portions of the digestive tract may be due to a variety of causes. They naturally group themselves into congenital and acquired displacements, and I propose briefly to consider some of the acquired displacements due to extrinsic causes, such as tumours and enlargements of adjacent organs. Time also limits me to a consideration of such conditions below the diaphragm.
When an abdominal tumour can be felt, doubt often arises as to its nature, size, site of origin, and so forth; it is when clinical signs and symptoms are not conclusive that an investigation of the alimentary tract by means of an opaque meal, or enema, or both, may often yield valuable information to the physician or surgeon in planning treatment.
Sometimes a routine alimentary investigation will reveal a displacement that leads to the discovery of an unsuspected mass or visceral enlargement. This may occur in very obese patients, or when the tumour or enlargement is situated in a region where palpation is difficult, such as under the left costal margin, or deep in the pelvis. For example, a moderate enlargement of the spleen may escape clinical detection, but is at once obvious to the observant radiologist, who notices a displacement of the stomach to the right and of the splenic flexure downwards, together with an outline of the enlarged organ demonstrable in good radiographs.
Before proceeding to detail I will enunciate a few general principles. In conducting such an investigation the examiner must have a full appreciation of the wide normal variations in the position and shape of the different sections of the digestive tract in persons of different habitus and under the influence of posture. He must also have a knowledge of the anatomy of the peritoneum and its mesenteric folds, and appreciate the general shape of the abdominal cavity, with its hollows and recesses, as these are important factors in determining the range of mobility of the viscera and their possible response to the influence of outside pressure. A combination of a displacement of part of the gut with a restriction of normal mobility, demonstrated by careful radioscopic palpation, is of more value in arriving at a conclusion than the demonstration of either of these alone.
I will now show some examples of such displacements affecting different parts of 1388 Proceedings of the Royal Society of Medicine 50 the tract. In many of them the effect will be quite obvious but we all get surprises periodically, and some, I hope, will be of special interest and illustrate some important anatomical and diagnostic points.
For the loan of some of the slides from which these diagrams were constructed I am greatly indebted to Dr. Courtney Gage.
EXAMPLES OF DISPLACEMENTS
An enlargement of the spleen will compress and displace the stomach to the right and somewhat forwards (fig. 1) . The indentation on the greater curvature may simulate the appearance due to a carcinoma of this curvature (fig. 2 ). I need not waste time on the methods of differentiating the two, but these two slides illustrate well how misleading radiographs alone may be in alimentary examinations.
Enlargements of the spleen also depress the splenic flexure of the colon (fig. 3) . The colico-splenic ligament normally anchors the splenic flexure firmly to the hilum of the spleen, so that any downward displacement of this flexure is generally pathological. The patient was a fat woman with a palpable tumour in the left hypochondrium, thought to be renal. Barium examinations showed the stomach displaced to the right and the splenic flexure downwards. Pyelography showed the left kidney to be slightly depressed, but normal in size and function. The effect of left renal tumours or enlargements on the stomach is variable, depending on the type of the stomach and the volume of its contents, and of course on the size of the renal enlargement and whether the whole kidney is involved or only the lower pole, as in some cases of hypernephroma. Fig. 4 is from a case of a large renal tumour displacing the lower half of the stomach downwards and to the left, indenting the lesser curvature.
The splenic flexure is not usually affected, but the descending colon will be displaced forwards and sometimes towards the mid-line. Fig. 5 is from a case of a large left renal tumour displacing the stomach upwards, and the descending colon forwards and inwards. Notice that the splenic flexure is still anchored up to the spleen. Retroperitoneal sarcomata may produce a variety of effects depending on their size and position (figs. 6 and 7). Here is one displacing the pyloric portion of the stomach upwards and the small intestine and the transverse colon downwards, but the fixed part of the duodenum is not definitely affected.
In contrast with those, enlargements of the head of the pancreas splay the duodenum outwards into a wider circle than normal (figs. 8, 9, and 10). These pancreatic enlargements are more commonly cysts, but may be due to carcinoma.
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There is nothing special to say about the effect of enlargements of the liver (fig. 11 , from a case of hydatid enlargement) as the displacements of the stomach and colon are unmistakable, but I would remind you of the frequent occurrence of a Riedel's lobe and its effect on the adjacent portion of the colon. Less common, perhaps, is a displacement of the gall-bladder ( fig. 12 ). The patient had biliary symptoms, with a palpable tumour in the site of the gall-bladder, thought to be an enlargement of this viscus. Cholecystography revealed the gallbladder displaced laterally, and at operation a simple cyst of the liver was found where the gall-bladder should have been.
With regard to the colon, many tumours in the upper abdomen will affect the position and mobility of the transverse colon and the two flexures, and their effect on the colon should be studied, in addition to that on the stomach and duodenum, if all available information is to be obtained.
In tumours and swellings found below the level of the umbilicus an examination of the colon by means of an opaque enema is generally sufficient, although at about four hours after an opaque meal an upward displacement of the terminal coils of the ileum will often be found where there is a right-sided or central pelvic swelling. Turning to the influence of pelvic swellings on the sigmoid, I have found the examination of these cases most interesting and instructive. The proximal two-thirds or so of the sigmoid, being one of the most mobile parts of the colon-owing to its possession, usually, of a complete and often somewhat lengthy mesentery-can readily suffer displacement by pelvic masses.
One must be quite sure, however, that a true displacement is present, by demonstrating a reduction in its mobility by careful radioscopic palpation and posturing, bearing also in mind the possibility of a redundancy of the sigmoid simulating a displacement due to extraneous pressure ( fig. 13 ). A moderate enlargement of the uterus has little effect on the sigmoid beyond a slight displacement to the left. Even a uterus at about the sixth month of pregnancy ( fig. 14) only depresses the sigmoid downwards somewhat. Its effect on the transverse colon is much more marked. The explanation of these effects in the pelvis is a simple anatomical one, namely that the uterus enlarges, at first, along the axis of the pelvic inlet, and this axis is nearly at right angles to the plane in which we usually visualize the abdominal portion of the colon. One is very liable to forget this point when looking at antero-posterior radiographs. Frequent visits to the post-mortem room will correct the radiologist's tendency to a two-dimensional outlook.
I have not had enough opportunities of examining the colons of women with uterine fibroids to say anything about their effect in this connexion, or to draw any definite conclusions about the value of an examination of the sigmoid in the differential diagnosis of these tumours, but I have found a fairly constant type of displacement in cases of simple or malignant ovarian cysts of moderate dimensions. I should be glad to hear of other members' experiences in cases of fibroids.
Here is a figure from one of three cases of ovarian cyst (fig. 15 ) which shows the sigmoid pushed upwards and the S-bend uncurled into an inverted " U ". In four of these cases the patients had a palpable tumour in the pelvis; in two it was just palpable, and in one barely palpable through the abdominal wall. In all, the normal mobility of the sigmoid was found to be restricted. 52 1390 53 Section of Radiology 1391 The next case was an interesting contrast with the three previous ones. It, was that of a woman with a hardish, ill-defined swelling behind the pubes. rather to the left of the mid-line. On the filling of the colon with an opaque enema, the distal part of the sigmoid was displaced to the right while the proximal loop was somewhat compressed but not pushed upwards ( fig. 16 ). On rotating the patient on to her left side, the proximal loop appeared to move up out of the pelvis (fig. 17 ) anid filled well. It seemed to me that the most likely cause of this combination of a displacement, without a restriction of mobility, was a fluid swelling, such as an abscess, aind this proved to be the case, for at operation a pyosalpinx and pelvic abscess were found. This case illustrates the importance of the two criteria I laid down at the beginning, namely displacement plus restriction of mobility.
Tumours in the pelvis occasionally cause obstruction in the sigmoid bv direct pressure against the pelvic brim, biit usually the sigmoid is sufficientlv mobile, oni account of its long mesentery, to adapt itself alnd avoid this complication.
The next case was sent for investigationi, having symptoms of subacute obstructioni in the lower bowel and a palpable tutiioiir. I found a partial obstructioii in the lower end of the descending colon, opposite the pelvic brim, the sigmoid being showed the outline of a largish thick-walled cyTst ( fig. 18 ), which, at operation. was,a found to be a dermoid attached to the posterior wall of the pelvis. Owing to its site of origin, the tumour, as it enlarged, pushed the sigmoid downwards into the pelvis, so that it could not escape as in the case of ani ovarian tumour which would arise below it. The last two figures illustrate two rather remarkable cases. The first, referred to me by Dr. Hall of Burnham, was in a wonman who had a very large abdominal tumour occupying mainly the upper half of the abdomen. I found a gross displacement of the stomach and small intestine to the right, and of the transverse and splenic portions of the colon downwiards, bv an enormous mass whicl later proved to be an intra-abdominal lipoma originating right up under the left dome of the diaphragm (fig. 19 ). This demonstration of the size and extent of the tumour forewarned the surgeon that an operation for its removal was likely to be a laborious and difficult one, but, nothing daunted, he removed the majoritv of it successfully. It was as large as a football, and it wNeighed 7 .6 pounds. After a stormy passage the patient recovered, and is now back at work.
The second was an example of a secondary complication that may occur from the contiguity of an abdominal tumour to an adjacent part of the alimentary tract. It was in a womanwith a large lower abdominal swelling and tympanites. Apart froni the visoeral displacements caused by the tumour, I found that the tutmour itself was 1392 Proceedings of the Royal Society of Medicine 54 distended with gas like a balloon ( fig. 20) . It was an ovarian cyst which had become adherent to the sigmoid. A small fistulous connexion between the sigmoid and the cyst had occurred, owing, as far as could be discovered at operation, to an inflamed diverticulum in the sigmoid. The cyst had become infected with gas-forming organisms and the balloon-like tumour shown was the result. The cyst, when opened, was found to contain foul-smelling gas and only a little purulent fluid. Unfortunately the patient was too ill to recover and succumbed a few days after the operation. Fra. 19. FIG. 20. In conclusion, I hope I have been able to show that a careful X-ray examination may add useful information to that obtainable by clinical investigation and other laboratory methods, in cases presenting abdominal tumours, and that such information, always interpreted in the light of the clinical history and findings, is well worth obtaining and putting at the disposal of the responsible medical attendant or surgeon, for the benefit of the patient. I wish to record my thanks to those colleagues who have referred many of these cases to me for investigation, and to Dr. Courtney Gage and Dr. Cochrane Shanks for the loan of some of the figures from which the diagrams were constructed.
